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INTRODUCTION 


Excellent near-infrared spectra of the outer planets have been obtained in recent years with a 
Michelson interferometer and lead sulfide detectors. Connes, Connes, and Maillard (ref. 1) have 
published a Jupiter spectrum with a resolution of approximately 0.4 cm“^ in the range from 5700 
to 8500 cm“^ and a Saturn spectrum with a resolution of approximately 1.7 cm"^ in the range 
from 5900 to 8500 cm“ ^ . Maillard, Combes, Encrenaz, and Lecacheux (ref. 2) recently reported an 
improved Jupiter spectrum with a resolution of approximately 0.22 cm“ ^ in the spectral range from 
4000 to 1 2 000 cm“ ^ . No infrared spectra of Uranus have apparently been published. 

The purpose of this report is to present new Jupiter, Saturn, and Uranus infrared spectra. The 
Uranus spectrum was obtained at a resolution of approximately 32 cm" ^ in the range from 6000 to 
10 000 cm"^ . Saturn, Jupiter, and Sun spectra were measured with a resolution of approximately 
0.5 cm"^ in the range from 6000 to 10 750 cm"^. Relative comparisons of Saturn, Jupiter, and Sun 
spectra are easily made because all spectra were obtained with the same instrument and at the same 
resolution. 

EXPERIMENTAL PROCEDURES 

During November 1972, observations of Saturn and Jupiter were made with the Coude focus 
of the 272-cm (107-in.) telescope at the McDonald Observatory. To minimize the effect of 
planetary rotation on spectral resolution, an aperture was used for Jupiter measurements that 
permitted only the central third of the disk to enter the' interferometer (ref. 2). An aperture was 
used for observing Saturn that excluded the rings but included as much of the planetary surface as 
possible. The Sun measurements were made during the day before the planetary measurements were 
made; a perforated screen was placed over the telescope mirror to reduce the light intensity. To 
observe the different spectra, measurement times of 50 min for Jupiter and 150 min for Saturn 
were required. Only a few minutes were required for observing the Sun spectra. 

Uranus was measured in March 1972. The results of three 1-hr runs were added to determine 
the final spectrum. The measurements were made at a resolution of 16 cm" ^ . Because the resulting 
data contained too much noise, the resolution was reduced mathematically to 32 cm~^. The 
resulting spectrum had a peak signal-to-noise ratio of approximately 20. 

The Michelson interferometer used for the measurements was a rapid-scan instrument in which 
successive scans were coadded to yield a final interferogram. For the 0.5-cm"^ spectra, the 
displacement of the moving interferometer mirror was 1 cm, and each stroke required 1 6 sec. The 
interferograms were digitized at 2^^ intervals and coadded on a magnetic disk. The digitization 
intervals were generated by quadrupling the interference waves from a helium neon laser. These 
intervals represent an oversampling of the interferogram, performed to maximize signal-to-noise 
ratios. The detector was a liquid-nitrogen-cooled germanium photovoltaic cell, which was sensitive 
in the range from 6000 to 10 750 cm" ^ . 

The interferogram is sampled at intervals determined by the interference waves generated from 
a reference helium neon laser beam. When the reference laser beam and the telescope axis are 
perfectly alined, the spectral line positions are accurately determined from the laser wavelength. 
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However, because this alinement was difficult, there were slight shifts in the line positions. The 
telescope beam convergence (//32) and the variation of the refractive index of air with wavelength 
also produced wavelength shifts. All these factors were taken into account by adjusting the 
wavelength scale so that the terrestrial water vapor absorption lines were correctly located. On the 
average, vacuum wavelengths in the resulting spectra are accurate to within ±0.1 cm" ^ . 

Apodization was not applied to the interferograms; thus, the measured spectral resolution was 
approximately equal to the full instrumental resolution of 0.5 cm" ^ (estimated from the half width 
of terrestrial water vapor lines). A five-point interpolation was performed on the transformed 
interferogram to provide smooth plots and precise line locations. 

RESULTS 

A plot of the Uranus spectrum, together with Saturn, Jupiter, and Sun spectra for comparison, 
is shown in figure 1 . All spectra are shown at a resolution of 32 cm" ^ . No corrections have been 
applied for the instrument function, atmospheric transmission, or detector response. The plots are 
scaled such that the maximum value in the 6000- to 10 000-cm~ * range is assigned a value of unity. 
No data are shown in the 7100- to 7400-cm"^ range because of water vapor absorption in that 
spectral range. The plots clearly indicate the substantially larger methane and hydrogen absorptions 
of Uranus as compared to those of the other outer planets. 

The necessity for a long exposure time in making Uranus measurements may introduce 
contamination caused by terrestrial airglow. A comparison of the Uranus spectrum, as shown in 
figure 1 , with an airglow spectrum measured with the Michelson interferometer used in experiments 
previously mentioned indicates that the spectral range near 6350 cm"^ is probably caused by the 
4-2 band of the terrestrial hydroxyl airglow and that the features near 6650 cm"’ are probably 




Figure 1 .—Near -infrared spectra of Uranus, Saturn, 
Jupiter, and the Sun compared at a resolution of 
32 cm~T (a) Spectral range from 6000 to 7400 
cm“T (b) Spectral range from 7400 to 8800 
cm"T (c) Spectral range from 8800 to 10 200 
-1 


cm' 
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caused by the 3-1 hydroxyl band. Other spectral regions are believed to be significantly unaffected 
by airglow. 

A comparison of the ratio spectrum of Uranus and the Sun with similar ratio spectra for 
Jupiter and Saturn is shown in figure 2. The ratio spectrum is a representation of the relative 
reflectivity spectrum of the planet with solar energy distribution, instrument function, detector 
response, and atmospheric transmission removed. These plots show more clearly the increased 
methane and hydrogen absorptions of Uranus compared with those of the other outer planets. No 
data are given between 6900 and 7500 and between 8500 and 9000 because the values were 
negligibly low. 




(b) Wave number, cm'^ 

Figure 2.— Near -infrared ratio spectrum of Uranus and the Sun compared with Jupiter and 
the Sun and Saturn and the Sun ratio spectra at a resolution of 32 cm“U (a) 
Spectral range from 6200 to 7600 cm“U (b) Spectral range from 7600 to 8400 
cm“U 
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Figure 2 (concluded).— Near-infrared ratio spectrum of Uranus and the Sun compared 
with Jupiter and the Sun and Saturn and the Sun ratio spectra at a resolution of 32 
cm“^ . (c) Spectral range from 8400 to 9800 cm“^ . 

Jupiter, Saturn, and Sun spectra in the range from 6000 to 10 760 cm“ ^ are shown in figure 3. 
The abscissa is the spectral position in wave numbers (cm" ^ ) with 30 wave numbers plotted on each 
page. The ordinate of each plot is the approximate signal-to-noise value, defined as the ratio of the 
spectral intensity to the standard deviation of the signal outside the sensitive region of the detector. 
The plots on each page are individually scaled to achieve maximum use of the ordinate scale; the 
minimum and maximum values of the ordinate are given at the top of each page. In these plots, the 
signal-to-noise values range from approximately 5 to 100. No corrections have been applied for the 
instrument function, atmospheric transmission, or detector response. The positions of terrestrial 
water and carbon dioxide absorptions with cross sections larger than 10"^^ cm"^ (ref. 3) are 
marked with a “T” at the bottom of the plots. (The terrestrial oxygen band near 7880 cm"^ is not 
marked.) No data are given between 6990 and 7400 cm“^ because of strong terrestrial water vapor 
absorption in this region. The Doppler shift was 0.90 cm“^ to lower wave numbers (elongation E 
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76°) for Jupiter and 0.85 cm"^ to higher wave numbers (elongation W 114°) for Saturn. A 
comparison of the Jupiter spectrum of figure 1 with that dted in reference 1 at about the same 
resolution shows the spectra to be virtually identical in regions of high signal-to-noise ratio (after 
allowance for the Doppler shift). 

Figure 4 has been constructed to aid studies of the continuum reflection and molecular 
absorption bands. Parallel plots of the ratio of Saturn to the Sun, Jupiter to the Sun, and Jupiter to 
Saturn are shown. In preparing these plots, the planetary spectra have been shifted an amount 
corresponding to the Doppler shift. Terrestrial absorptions are then shifted relative to one another 
in the solar and planetary spectra. The ratios are distorted correspondingly at these points, which 
are marked with a “T” at the bottom of the plot. Noise fluctuations occasionally produced large 
ratio values, which led to difficulties with the choice of the ordinate scale. To minimize this 
problem, each plot (45 cm“^ long) was individually scaled, and ratio values that exceeded three 
times the mean value were set equal to zero. Normally, the zero values that result from this 
calculation can be easily distinguished from true absorptions. 
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UPPER CURVE SUN 0CT8.I97S 1881UT, MIDDLE CURVE SATURN 0CT9.75 0939UT. LOWER CURVE JUPITER 0CT9.78 0308UT 
UPPER HIN .1130H-»01 MAX .5H8S6+01 HID H1N>.587Q1«>Q0 MAX .889794-01 LOWER H1N-. UH994-00 MAX .609704-01 
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Figure 3.— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at a resolution 

of 0.5 cm“^. 
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UPPER CURVE SUN 0CT8.1972 tSPlUT. MIDDLE CURVE SATURN OCTS.Ta 0939UT. LOWER CURVE JUPITER 0CT9.72 OSOeUT 
UPPER MIN .2S609»01 MAX .lOSVStOS MID MIN-.26697+00 MAX .300S3+0I LOWER MIN .32980*01 MAX .80887*01 
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Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^ . 
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UPP^R CURVE SUN 0CTB.197? 1081UT. MIDDLE CURVE SATURN 0CT9.7? 0939UT. LONER CURVE JUPITER 0CT9.7? 0308UT 
UPPER MIN .MBHB+Ol MAX .9581H+01 MlO Ml N- . 2231 6*00 MAX .582P5+01 LOWER MIN .50603>0l MAX .9697l»0l 
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Figure 3 (continued). -rNear-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm~ ^ . 
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UPPEH CURVE SUN 0CT8.I97S IBSIUT. MIDDLE CURVE SATURN 0CT9.7B 0939UT, LOWER CURVE JUPITER 0CT9.7P OSOEUT 
UPPER MIN .HS189«0I MAX .I0775«08 MID MIN .SSSOI’-OO MAX LOWER MIN .69316*01 MAX .I!3V3*0E 
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Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“ ^ . 


1 0 NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 

UPPER CURVE SUN 0CT8.I972 182IUT, MIDDLE CURVE SATURN 0CT9.72 0939UT, LOWER CURVE JUPITER 0CT9.72 0302UT 


UPPER MIN .8U36+01 MAX .U702 + 02 MID MIN .548IH+01 MAX .I0BI8«^O2 LOWER MIN .63328-»-01 MAX .I08I5 + 02 



Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm"^. 
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UPPER CURVE SUN 0Crs.l97S IRPIUT. MIDDLE CURVE SATURN 0CT9.72 0939UT. LOWER CURVE JUPITER 0CT9,72 0308UT 
UPPER MIN .9‘t't01*01 MAX .183HU0S MID MIN .20576»0l MAX -tH719»oe LOWER MIN ,‘(6703»01 MAX .17979*09 



Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm" ^ . 



1 2 NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 

UPPER CURVE SUN 0CT6.1978 t68\UT. HlDDtC CURVE SATURN 0CT9.78 0939UT. LONER CURVE JUPITER 0CT9.78 030SUT 


UPPER HIN .lieea^oa HAX .8SH19+Q8 MIO HIN .6009e-^0t MAX .205I3*>08 LOWER HIN .673H0<t’0I KAX .887I04'08 
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Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm" ^ . 
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Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“ ^ . 




1 4 NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 

UPPER CURVE SUN 0CTB.t97S leSlUT. HlODLE CURVE SATURN 0CT9.7B Q939UT. tOUCR CURVE JUPITER 0CT9.7S 0309UT 


UPPER MIN .t8359*0e MAX .3n59«0a MlO MlN .et704<>02 MAX .3I5104>08 LONER MlN .81O0H^O8 MAX .35911-pOa 



Figure 3 (continued),-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm" . 



NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


15 


UPPER CURVE SUN OCT0,1972 IBPlUT, MIDDLE CURVE SATURN 0CT9.72 Q939UT , LOWER CURVE JUPITER 0CT9.72 0302UT 
UPPER MIN .15957+02 MAX .3‘*721+0B MID MlN .20321+02 MAX .36757+02 LOWER MlN .25067+02 MAX .379H3+0B 



Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm" ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPEft CURVE SUN 0CTS.197E IseiUT, MIDDLE CURVE SATURN 0CT9,72 0939UT. LOWER CURVE JUPITER 0CT9.72 030euT 


UPPER MIN .26816 + Oe MAX .‘♦1507 + 05 MID MIN .lESlS + Oa MAX .HSlSa+Oe LOWER MIN .2H357 + 02 MAX .‘♦2202»0a 



Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm” ^ . 
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Figure 3 (continued) -Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm' ^ . 
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UPPER CURVE SUN 0CT8.I97P I8PIUT. MIDDLE CURVE SATURN 0CT9.72 0939UT. LOWER CURVE JUPITER 0CT9.72 0308UT 


UPPER MIN .e9580tO2 MAX MIO MlN .HQ673 + 02 MAX .SSSSH+Oa LOWER MIN .26H76+02 MAX .51B33*O0 



WAVE NUMeCR CH-1 

Figure 3 (continued).-Near-mfrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“ ^ . 
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UPPER CURVE SUN 0CT8.I97P IBBIUI. MIDDLE CURVE SATURN 0CT9.7e 0939UT. LONER CURVE JUPITER 0CT9.72 0302UT 
UPPER MIN ,99875*08 MAX .96880*08 MID MIN .93371*08 MAX .55803*08 LONER MIN .38685*08 MAX .50118*08 
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Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm" ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN 0CT8.197S V8SIUT. MIDDLE CURVE SRtUHN 0CT9.7a 0939UT . LOWER CURVE JUPITER 0CT9.78 0308UT 


UPPER MIN .37533*02 MAX .V9'*B9*02 MID MIN .>t>t2l2*02 MAX .59508*02 LOWER MIN .33919*02 MAX .53506*02 



Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“ ^ . 
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UPPER CURVE SUN 0CT8.197P laElUI. MIDDLE CURVE SATURN 0CI9.72 0939UT . LOWER CURVE JUPITER 0CT9,78 Q30SUT 
UPPER MIN .HIBSM^Oa MAX .V9393»08 MID MIN .95385*02 MAX .68693*08 LOWER MIN .30998*08 MAX .59169*08 



Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm" ^ . 
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UPPCR CURVE SUN 0CTB.197P IBSIUT. HIOOLE CURVE SATURN 0CT9.7B 0939UT, LOWER CURVE JUPITER 0CT9.7B 030BUT 


UPPER HIN .3S8E7«09 MAX .SSOIB^OB HID HIN .9SBI6«0B MAX .SB079»OB LOWER HIN .SRI99«0B MAX .H7BIH»0B 



Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm" ^ . 
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UPPER CURVE SUN 0CT8.197E 1881UT, MIDDLE CURVE SATURN 0CT9.78 0939UT . LOWER CURVE JUPITER 0CT9.78 0308UT 
UPPER HIN .31999*08 MAX .93798*08 MID MIN .99183*08 MAX .69199*08 LOWER MIN .19858*08 MAX .99950*08 
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.Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm~ ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN 0CT8.1978 leaiUT, MIDDLE CURVE SATURN 0CT9.72 0939UT. LOWER CURVE JUPITER 0CT9.72 0308UT 


UPPER MIN .8e953«0S MAX .578I3«-08 MID MIN .'tS8^74-0^ MAX .69023«-08 LOWER MIN .2I292-^02 MAX .H765l«-02 
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Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0,5 cm~^ . 
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UPPER CURVE SUN 0CT8.1972 IBBIUT. MIDDLE CURVE SATURN 0CT9.7P 0939UT. LONER CURVE JUPITER 0CT9.72 OSOSUT 
UPPER MIN . 13539+02 MAX .63109+02 MID MIN .31030+02 MAX .71120+02 LOWER MIN .19695+02 MAX .98001+02 



Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm" ^ . 
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UPPER CURVE SUN 0CT8.1972 18SIUT, MIDDLE CURVE SATURN 0CI9.78 0939UT. LOWER CURVE JUPITER 0CT9.78 0302UT 


UPPER M1N-.56C93-01 MAX .6B8I91-0S MID MIN .8829S«02 MAX -79265»02 LOWER MIN .BI850*0I MAX .V85B7»02 



Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm” ^ . 
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UPPER ,-URVE SUN 0CT8.197P 10SIUT. MIDDLE CURVE SATURN 0CT9.72 0939UT . LONER CURVE JUPITER 0CT9.7e 030EUI 



Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^ . 
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UPPER Cw. /E SUN 0CTB,1972 1821UT, MIDQLE CURVE SATURN 0CT9,7e 0939UT . LOWER CURVE JUPITER 0CT9.7B 0308UT 


UPPER H1N-.H670*08 MAX . 74926+02 M-IO MIN .36963+01 MAX .75061+02 LOWER MIN .35I50»OO MAX .39227+02 



Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm~^. 
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UPPER CURVE SUN 0CT8.1S78 18SIUT, MIDDLE CURVE SATURN 0CT9.78 0939UT, LOWER CURVE JUPITER 0CT9.7? OJOPUT 
UPPER Ml N-. 131 3a*08 MAX .7157V*oa MID MIN .93563*01 MAX .85393*02 LOWER MIN . 16227*00 MAX .VHM52*02 



Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm” ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN 0CT8.197E 1881UT. HIDDLE CURVE SATURN 0CT9.78 0939UT, LOWER CURVE JUPITER 0CT9.7? 0309UT 


UPPER- MIN-.BR180»0l MAX .7366e»aE MID MIN ,7380S»01 MAX .70?13*02 LOWER MIN ,138<t3*01 MAX .89891*02 



Figure 3 (continued).— Near -infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“ ^ . 



32 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN 0CT8.I972 10P1UT. • MIDDLE CURVE SATURN 0CT9.72 0939UT. LOWER CURVE JUPITER 0CT9.72 0302UT 
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Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm"^ . 
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UPPER CURVE SUN 0CT8.197P laPtUT. MIDDLE CURVE SATURN DCT9.7P 0939UT. LOMER CURVE JUPITER 0CT9^.7E 0302UT 
UPPER MIN-. l96lS»oa MAX .66253*02 MID MIN-. 30595*01 MAX .37>*li«*T.' LOWER MIN-. I5V18*0I MAX .38337*02 



NAVE AuHBER CM-1 

Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm" . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN 0CT8.197B 1821UT, HIDDLE CURVE SATURN 0CT9.7S 0939UT. LOWER CURVE JUPITER 0CT9.78 0308UT 
UPPER MIN-. I5975+08 MAX .68577+02 MI D MI N- . 12980+0 1 MAX .28565+02 LOWER MIN-. 10381 +01 MAX .27888+02 
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Figure 3 (continued). -Near-infrared spectra o'" Jupiter, and the Sun compared at 

a resolution ot 0.5 ‘ . 
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UPPER CURVE SUN 0CTB.197P 1B21UT. HIDDUE CURVE SATURN 0CT9.7B 0939UT. LOWER CURVE JUPITER 0CT9.72 030SUT 
UPPER mN-.1903Vt0P MAX .6B039»02 MIO M1N-.892P5»00 MAX .3162B*0B LOWER MlN-.56>t78»0tt MAX .211Bt»02 



Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN 0CT8.197P ISEIUT. MIDDLE CURVE SATURN 0CT9.7E 0939UT, LOWER CURVE JUPITER OCTD.T? 0309UT 


UPPER MlN-.lI3B5t02 MAX .SVVBOtOe ' MID MIN-. 83507*01 MAX .30338*08 LOWER MIN-.>t88B0*00 MAX .18856*08 



Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm~ ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 

UPPER CURVE SUN QCT8.1972 leSlUT. HIDDLE CURVE SATURN 0CT9.78 Q939UT, LONER CURVE JUPITER 0CT9.7R Q30&UT 
UPPER MlN-.9755H*0l MAX .55«+78+Da MlO MIN-. ie832*0l HAX , 20187*00 LOWER HlN- . 1 3826»0i HAX .U7H3*02 
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HAVE NUHBER CH-1 

Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm~^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPKR CURVE SUN 0CT8.1979 teSlUT, HIDDCE CURVE SATURN OCTS.TR 09S9UT, LORER CURVE JURITER OCTS.TR OSOeUT 
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HAVE NUH9ER CH-I 

Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“ ^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN 0CT8.1972 IgPlUT. MIDDLE CURVE SATURN 0CT9.72 0939UT . LOWER CI'RVE JUPITER 0CT9.72 030EUT 
UPPER MIN-. 99701*01 MAX .E0H08*0E MID M1N-. 19388*00 MAX ,9H57H*01 LOWER MIN .1N780*01 MAX .68897*01 



Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm" ^ . 



40 NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 

UPPER CURVE SUN OCT8.1972 18PIUT. MIDDLE CURVE SATURN 0CT9.72 0939UT. LOWER CURVE JUPITER 0CT9.72 030euT 


UPPER MIN'. 13590t08 MAX .38215-^02 MID MlN'.72603«'00 MAX .U23W«02 LOWER MI N- . 22068-»00 MAX .10533*02 
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Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm~^ . 




NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN 0CT8.1972 t85lUT, MIDDLE CURVE SATURN 0CT9.72 D939UT. LOWER CURVE JUPITER OCT9.70 0302UT 
UPPER MIN-. 121581-00 MAX .35698i-02 MID Ml N- . 935561-OC MAX .2773Bi-02 LOWER MIN-.U965*0I MAX .3IQ7‘*i-oe 



Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm~l . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN OCTe.1978 1821U7. MIDDLE CURVE SktURN 0CTB.78 0939UT. LONER CURVE JUPUER 0CT9.78 0308UT 


UPPER mN-.I86I9t0e MAX .38773»oa MID MIN-. 85737.01 MAX ,391H0.08 LONER MIN- .80083.01 MAX .38133.08 



Figure 3 (continued). -Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm" 1 . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN 0CTS,197e ISPIUT. MIDDLE CURVE SATURN 0CT9.7B 0939UT. LOWER CURVE JUPITER 0CT9.7P OJOeUT 


UPPER MIN-. 10146+OP MAX .33907+0P MID MlN-.*t8P37»01 MAX .‘♦B783+0P LOWER MIN-. 20907+01 MAX .57513*02 



WAVE NUMBER CM-I 


Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“ ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 

UPPER CURVE SUN 0CT8,I975 leSlUT, MIDDLE CURVE SATURN 0CT9.72 0939UT. LONER CURVE JUPITER 0CT9,7g 030SUT 


UPPER MIN-.85750+DI MAX , 37805+02 MID MlN-.‘*5650*00 MAX .8697>t«-O0 LONER HIN'.256?8*01 MAX .6110f«^0P 



Figure 3 (continued).-Near-infrared .spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm” ^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN 0C78.197? IB81UT. MIDDLE CURVE SATURN 0CT9.78 0939UT. LONER CURVE JUPITER 0CT9.72 0302UT 
UPPER M1N-. 11809*01 MAX .37893*08 MID MIN .86695*00 MAX .67759*08 LOnER MIN-.i«8857*0t MAX .V8559*08 



Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^ . 


6 NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 

UPPER CURVE SUN 0CTB.1973 IBSIUT. MIDDLE CURVE SATURN OCTB.IB 0939UT LOWER CURVE JUPITER 0CT9,7B OJOeUT 
UPPER Ml N-. 56731 -(Ol MAX .3Ht5t*02 MIDMIN . 36679*00 MAX .70255*06 LOWER MI N-. 29626*01 MAX .63662*02 
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Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm" ^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN 0CTg,197E 18E1UT, HIDDLE CURVE SATURN OCTS.IP 0939UT , LONER CURVE JUPITER 0CT9.7S 030RUT 
UPPER H1N-.5EI50.01 NAX .39715*08 Nt0HIN.lH63S.08 MAX.99H8H.08 LONER HIN .98883*01 HAX.6H59«*08 



Figure 3 (continued).-Near -infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN OCT0.1972 10P1UT. MIDDLE CURVE SATURN 0CT9,72 0939UT. LONER CURVE JUPITER 0CT9.72 Q3Q2UT 
UPPER MIN .‘♦0567 + 01 MAX .32‘f29+02 MID MlN .39679+02 MAX .07201+02 LO^R MIN .16375 + 02 MAX .69025 + 02 



Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS- , 49 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN OCT8.I97P 18EIUT. RIDDLE CURVE SATURN 0CT9.7a 0939UT . LONER CURVE JUPITER 0CT9.78 OSOauT 


UPPER MIN .13997»oa MAX .a8805»0a MID MIN .74M03»0a MAX .96330»0a LONER MIN .37383*08 MAX .98589*08 



Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cin“ ' . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN 0CT8,197e ISEIUT. NIOOLE CURVE SATURN 0CT9.7S 0939UT. LONER CURVE JUPITER 0CTS.79 OJOSUT 
UPPER MIN .16587*03 MAX .?705H*03 MID MIN .77347*03 MAX .94939*03 LONER MIN .47748*03 MAX .10049*03 



Figure 3 (continued).— Near -infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm” ' . 



NEAR-INFRARED SPECtRA OF JUPITER, SATURN, AND URANUS 




UPPER CURVE SUN aCT8.197S !881UT, HIODLE CURVE SATURN 0CT9.7S 0939UT . LOWER CURVE JUPITER 0CT9.72 0302UT 
uRPER HIN .19653*08 MAX .26790*02 MID MIN .73696*02 MAX .96899*02 LOWER MIN .56799*02 MAX .10905*03 



Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm" ^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


53 


UPPER CURVE SUN 0CTB.1972 I02IUT, MIDDLE CURVE SATURN 0CT9,7S 0939UT . LOWER CURVE JUPITER 0CT9,7? 030SUT 
UPPER MIN .177781-08 MAX .87555+08 MID MIN .77>*23+08 MAX .9558H+08 LOWER MIN .546l*+i-oe MAX .10556+03 



Figure 3 (continued).-Near-infrare<l spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“ ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN 0CT8.1978 102IUT. MIDDLE CURVE SATURN 0CT9.72 0939UT. LOWER CURVE JUPITER 0CT9.72 0302UT 
UPPER MIN .I2025-»-d2 MAX .27268^-02 HID MIN .773684-02 MAX .95H77*02 LOWER MIN .H^2HHv02 MAX .993Hl«-02 



Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“ ^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN 0CT8.1978 1821UT. MIDDLE CURVE SATURN 0CT9.78 0939UT , LOWER CURVE JUPITER 0CT9.78 0302UT 
UPPER MIN .7HU0+01 MAX .8536Q*08 MID MIN .5B098»08 MAX .9tlB5 + 08 LOt-ffiR MIN .87576+08 MAX .939H7 + 08 



Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm"^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPEIR CURVE SUN 0CT8.1978 legJUT, MIDDLE CURVE SATURN 0CT9.7g 0939UT. LOMER CURVE JUPITER 0CT9,78 0308UT 
UPPER MIN .10134+02 MAX .25255+02 MID MIN .59252+02 MAX .84514+02 LOWER MIN .33066+02 MAX .84971+02 



Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“l . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 5 7 

UPPER CURVE SUN 0CT8.197? 1881UT. HIDDLE CURVE SATURN 0CT9.72 0939UT, LOWER CURVE JUPITER 0CT9.78 0308UT 
UPPER NIN MAX .22773*02 MlO MIN .6H76H*02 MAX .79)57+02 LONER MIN .50629*02 MAX .90287+02 
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Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm~^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPf»£R CURVE SUN 0CT8.V97S leglUt, NIDDLC CURVE SATURN 0CT9.7E 09S9UT, LOWER CURVE JUPITER 0CT9.7P OSOEUT 


UPPER NIN .isies^oe NAX .Et67l<-0e mo HtN .SV806>0E RAX .EE>>l7i'CIE LONER MIN .S<»308«OE MAX 90390»0E 
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Figure 3 (contmued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm” ^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN OCTS.I97S IBPIUT. MIDDLE CURVE SATURN 0CT9.7S 0939UT, LOWER CURVE JUPITER 0CT9.7E 030BUT 
UPPER MIN .16921*08 MAX .20619*02 MID MIN .56518*02 MAX .83090*02 LOWER MIN .637H5*02 MAX .90735*02 



WAVE NUMBER CH-I 


Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^ . 
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Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 
, a resolution of 0.5 cm“ ^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN 0CT8.1972 1B81UT. MIDDLE CURVE SATURN 0CT9.72 0939UT, LOWER CURVE JUPITER 0CT9.7P 030PUT 
UPPER MIN .I3I7V+-0P MAX .P0531+0P MID MIN .VSSRT+OR ' MAX T6S676+02 LOWER MIN .<+H257*0£ MAX .69937»0S 
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WAVE NUHSER CM-I 


Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN OCT9.1970 I821UT. RIDDLE CURVE SATURN 0CT9.78 0939UT, LONER CURVE JUPITER 0CT9.78 0308UT 


UPPER MIN .12577*08 MAX .19i85*Q8 HID MIN .87830+08 MAX .63993+08 LOWER MIN .33870+08 MAX .SHH^a+oa 



Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“l . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUM 0CTB.I97E I8E1UT, MIDDLE CURVE SATURN DCT9.7E 09S9UT, LOWER CURVE JUPITER 0CT9.7E 030EUT 
UPPER MIN ,>tSE47«ai MAX .19993*09 HID MIN .99039*09 MAX .S576H*09 LOWER MIN .97098*09 MAX .39999*08 



Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“l . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPCR CURVE SUN 0CT8.197E IMIUT, HIOOLE CURVE SATURN 0CT9.78 0939ur. LONER CURVE JURITER 0CT9.79 OJOIUT 
UPPER MIN .57078*01 MAX .80174*08 HID MIN .89354*08 MAX .53094*08 LONER MIN .30789*08 MAX .57091*08 



Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN 0CT8.1972 IBPIUT. HIDDLE CURVE S*TURN OCTS.Ve 0939UT, LONER CURVE JUPITER 0CT9.7S 0302UT 
UPPER MIN .58176»01 MAX .197B5»0e MID MIN ,B8'*B3*0e MAX .5>t9B>t*08 LONER MIN .87539*08 MAX .98048*08 
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Figure 3 (continued).— Near -infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN 0CT8.1972 1821UT. MIOOIE CURVE SATURN 0CT9.7t 0939UT. lOWER CURVE "UPITER 0CT9.7? 030auT 
UPPER MIN .H^965*Cl MAX .1886a*08 MID MIN .P9l8‘*«-0e MAX .55550 + 08 LOWER MIN .19605*0? MAX .‘♦7836*0? 
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WAVE NUM8ER CM-: 


Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^ • 
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Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPCR CURVE SUN OCTa.tSVR tBElUT, NIDDLE CURVE SATURN 0CTS,7S mSUT, LOWER CURVE JUPITER 0CTS.7S OSOBUT 
UPPER HIN-. tSIOUOt WAX .leBBB'OB HID NIN .l337B»0e H*X .H^EB6»a^ LOWER HIN ..97BHB«0I HAX .HISSH^OB 



Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“ ^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 

UPPC« CURVC SUN 0CT8.I972 I881UT. MIDDLE CURVE SATURN 0CT9,78 0939UT. LO^«R CURVE JUPITER 0CT9.72 0302UT 
UPPER MIN-.SSSO^i+Ol MAX . 17300*08 MID MIN .967H9*01 MAX .3l259*0e LOWER MIN .57fB5*01 MAX . 89718*08 
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Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm" ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN OCT8.197e 1881UT. MIDDLE CURVE SATURN OCTS.Tg 0939UT, LOWER CURVE JUPITER 0CT9.78 0308UT 
UPPER MIN'.I87V5t01 HAX .17860*08 MID MIN ,8889V*01 MAX .85718*08 LOWER MIN .61853*01 MAX .8575W*08 



Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm" ^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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gPKH eu«vc sun octs.ib?* imiut, hiodle euNvt shtunn oct»,78 osssur, lomck cubvc 0ct9.7» osotut 

U8K9 HIN-.S30HH>a0 NAX.ISI]S*8( NIO HIN .USSStOI MX.ltaOB«Dt LOMtK HIN .(HOOUOl H3X.inSS»0t 



Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm” ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPP£R CURVE SUN 0CTe.I97? 188tUT. HIDOLC CURVE SATURN 0CT9.78 Q939UT. LOUER CURVE JUPITER QCT9.78 0308UT 
UPPER HlN-.S06S3^0t MAX .I6617-f02 HtO MtN .HHQSBtQt MAX . m756*0e LO^R MIN .3^95P^01 MAX .19550«0E 
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Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^-r 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN 0CT8.1978 IBPIUT. MIDDLE CURVE SATURN 0CT9.72 0939UT . LOWER CURVE JUPITER OCrg.78 030^UT 
UPPER MIN-. I 3189*01 MAX .IMBPO^OP MID MIN .19987*01 MAX .10490*02 LOWER MI N- . 60458-0 1 MAX .10709*02 
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Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“ ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN. AND URANUS 


UPPER CURVE SUN 0CT8.1978 IBBIUT. mODLE CURVE SATURN 0CT9.72 0939UT. LOWER CURVE JUPITER 0CT9.79 030EUT 
UPPER NIN-. 59715*01 MAX ■155'*?*02 MID MIN .1791*9*00 MAX .93713*01 LONER MIN-. 18696*01 MAX .95677*01 



Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“ ^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN 0CTB.197S 1821UT, MIDOLE CURVE SATURN 0CT9.7S 0939UT . LOWER CURVE JUPITER 0CT9.7B 0S02UT 
UPPER MlN-.se6V7*01 MAX . I 5E>t6»0B MID MlN-.557e3«00 MAX. 96566*01 LOWER MIN-. 10686*00 MAX .TBMBO^Ol 



Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^ . 
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NEAR-INFRA-RED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN OCT8.I970 MIDDLE CURVE SATURN 0CT9.7S 0939UT, LOWER CURVE JUPITER 0CT9.78 OSOBUT 


UPPER mN*.18913«^0I MAX .196H9^08 MID HiN-. 16881 «^00 MAX .838BU0I LOWER HIN-.BH69S4-00 MAX .61378«>D1 



Figure 3 (continued) -Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


77 


UPPER CURVE SUN 0CIB.197P 18R1UT. MIDDLE CURVE SATURN 0CT9.72 0939UT , LOWER CURVE JUPITER 0CT9.7S OSOBUT 



8590 8595 8550 8555 8560 8555 ’ 8570 

T T T T T 

WAVENUHBERCM-1 


Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and thfe-SuiLCompared at 

a resolution of 0.5 cm~ 1 . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN OCTt.lSTP ISeiUT, NIDOLE CURVE SATURN OCTS.TE 09SBUT, LONER CURVE JUPITER 0CT9.TP 0109UT 
UPPER HIN-.t0NI>t«00 MAX ,IS7I0«09 NIO NIN-,S0SHP<00 HAX .308H8»0I LONER HIN-. 87181*00 MAX .18898*01 



Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm~l . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN 0CTS,1878 IMIUT, HIODLE CURVE SATURN 0CIB.7* 083SUT . lOMER CURVE JUPITER 0CT9.7* 0108UT 
UPPER NlN-,3e088»01 MAX .13318*08 MIO MIN .V8I08«00 MAX ,38831*01 LONER M1N-. 87088-01 MAX .18887*01 



Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm~l . 



NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANyS 


84 


UPPER CURVE SUN 0CTB.197a 10S1UT. MIDDLE CURVE SATURN 0CT9.7? 0939UT . LOWER CURVE JUPITER 0CT9.7? 030EUT 
UPPER MIN-. 26750*01 MAX .11951*02 ’mIDMIN .51937*00 MAX .3796B*'en LOWER MlN-.B19Q5-pi MAX .B0869V01 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN OCTe.1978 1B21UT. MIDW-E CURVE SATURN 0CT9.7B 0939UT, LOWER CURVE JUPITER 0CT9.7B 030BUT 


UPPER mN-.8693Uai NAX ,107S3»0B HID mN-.3SH97*00 RAX .89 IIStOI LOWER NIN-.B030I TOO RAX .87M0*0I 



Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm"l . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


83 


UPPER CURVE SUN 0CT8.19VS 18S1UT. MIOOLE CURVE S4TURN 0CI9.78 093SUT . LO!«R CURVE JUPdEH 0CT9.7S 8309UT 
UPPER mN-.V>*lB9*0I M*)! .979B2»01 MID MIN- . 793H8*00 MA* .76Btt»0t LONER M1N-.6H380*00 MAX .97m9»0I 



Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“ ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN 0CTB.197S I0P1UT. MIDDLE CURVE SATURN 0CT9.78 0939UT, LOWER CURVE JUPITER 0CT9.72 0302UT 


UPPER MIN-.SSiaHtOI MAX .ia70B<-02 MID MIN-. 29919*00 MAX .61916*01 LOWER MIN-. 92106*00 MAX .76685*01 



Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm~ ^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 85 


UPPER CURVE SUN 0CT8.t97S 18SIUT. MIODLE CURVE SATURN OCT9,7S 0939Ut, LOUER CURVE JUPITER 0CT9,78 OSOEUT 
UPPER H!N-> taH53«01 NAX .11111^08 HID NIN>. 351704^00 NAX .5533Et0t LOWER HlN .IEU7«01 HAX .63E8S^0I 



Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm" ^ . 


86 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN 0CT8.197S IB8IUT, HIDOLE CURVE SATURN 0CTB.78 09S9UT, LONER CURVE JUPITER 0CT9.78 0308UT 


UPPER HIN-.>t380B»01 MAX .97V9U01 MIO NIN-.3>tISO->00 MAX .38I73«0I LONER MIN .IH977«01 MAX .TSRBScOI 



Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm” ^ . 





NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN 0CTB.I97P IBSIUT. MIDDLE CURVE SATURN 0CT9.TS 0939UT. LONER CURVE JUPITER 0CTS.72 0308UT 
UPPER MI N-. 31 606*0 1 MAX. 81736*01 MID MIN-. 89153*00 MAX . 17737*08 LONER MIN . I ISOl *01 MAX . 19063*08 



Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm"^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN 0CT8.1972 18S1UT. MIDDLE CURVE SATURN 0CT9.7a 0939UT. LOWER CURVE JUPITER 0CT9.7a 0302UT 
UPPER HIN-. 91*888*01 MAX .98585*01 MID MIN .81137*01 MAX .80857*08 LOWER MIN .17556*01 PAX .18651*08 



Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


91 


UPPER CURVE SUN 0CT8.I97? 1021UT, MIDDLE CURVE SATURN 0CT9,7E 0939UT, LOWER CURVE UUPITER 0CT9.7E O3O0UT 
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WAVE NUMBER CM-t 

Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm"^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN 0CT8.197E 18E1UT. HIDDLE CURVE SATURN 0CT9.78 0939UT, LONER CURVE JUPITER 0CT9.78 030ZUT i 


, UPPER HIN-.3,9891»0t MAX .I^I35‘t«trE MID MIN .15107.01 MAX .HB35B.08 LONER MIN .2690V.01 MAX .>ti*989»,08 



Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 


a resolution of 0.5 cm * . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS i 93 


UPPER CURVE SUN 0CTB.I972 1821UT. MIDDLE CURVE SATURN 0CT9.72 0939UT. LONER CURVE JUPITER 0CT9.7e 0109UT 
UPPER MIN-.26835»0I MAX .IOOI>t*OP MID MIN .6700H«0I MAX .•*7673*02 LOIKR MIN .16056*01 MAX .SNOSl^OZ 
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HAVE NUMBER CH-I 

Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“ ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN OCT0.1978 t881UT. MIDDLE CURVE SATURN 0CT9.78 0939UT. l,OHCR CURVE UUPITER 0CT9.78 0308UT 
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Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN 0CTB.197E 18E1UT. MIDDLE CURVE SATURN 0CT9.TE 0939UT . LONER CURVE JUPITER 0CT9.79 0309UT 
UPPER MIN .II967»0I MAX .990HH»OI MID MIN .IBH57»0P MAX .»7B27*02 LONER MIN .19535*09 MAX .51689*09 



HAVE NUMBER CH-I 

Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN 0CT8.I972 18P1UT. MIDDLE CURVE SATURN 0CT9.72 0939UT. LOWER CURVE JUPITER 0CT9.7? 0302UT 


UPPER MIN .26265+00 MAX .90642+01 MID MIN .22288+02 MAX .‘♦4151+02 LOWER MIN .20770+02 MAX .56095+02 
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Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“ ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN 0CTB.1972 tBElUT. MIDDLE CURVE SATURN 0CT9.7B 0939UT. LONER CURVE JUPITER 0CT9.7B 030BUT 
UPPER MIN .I77BH»0I MAX .859II»0I MID MIN . 88390*02 MAX .<*7689*02 LONER MIN .29H<«9*02 MAX .S6BI<**02 



NAVE NUMBER CM-I 

Figufe 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm~ ^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


99 


UPPER CURVE SUN OCTS.IS^P I8E1UT, HIODLE CURVE SATURN 0CT9.78 0939UT. LONER CURVE UUPITER 0CT9.79 0309UT 


UPPER HIN .S0E39>0Q MAX .89765«Qt HID HIN ,ae937«0S HAX .N789S»0E LOkCR KIN .SSIH9*0E HAX .37I70<'09 



HAVE NUnSER CM-! 

Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm~ ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN 0CT8.1972 1021UT, 
UPPER NIN .m624«^Dl MAX .85253*01 


MI DOLE CURVE SATURN 0CT9.72 0939UT . 
MID MIN .30647*02 MAX .45310*02 


LONER CURVE JUPITER 0CT9.72 0302UT 
LONER MIN .36730*02 T1AX .57368*02 



Figure 3 (continued) -Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm" ^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUM 0CTB.1972 IB21UT. MIDDLE CURVE SATURN 0CT9. 72 0939UT. LOHEH CURVE JUPITER 0CT9.72 B302UT 
UPPER MIN .SOOEV^OI MAX .B5>t56*0l MID MIN .3V06B*02 MAX .V5209*02 LONER MIN .328S2«02 MAX .9BH3U02 



Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^. 


1 0 2 NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN 0CTR.I97P ISaiUT, HIDDLE CURVE SATURN 0CT9,7R 0939UT, LOWER CURVE JUPITER aCT9.79 0308UT 
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HAVE NUMBER CH-I 


Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“ ^ . 



NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


103 


UPKR CURVE SUN OCT#. 1978 laSlUT, HIODLE CURVE SRTURN OCT#, 78 D 9 S 9 UT. LONER CURVE J(»>irER 0CT9,T8 8I0#UT 
UPPER ^IN ,38>t70*01 NAX .8H7H5*01 NIC NIN . 38777*08 RAX .78I#9*D8 LONER HIN .S#St5*08 HAX .B39S3*08 



Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm" ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPKR CURVE SUN OCrt.lSVR lUIUT. NIDPLE CURVE SATURN OCTg.TR 0818UT , COMER CURVE JUPITER 0CT8, 78 0308UT 
UPPER NIN ,33S88«ai NAX 88878*01 NIO MIN .888>t0«0« MAX .38807*02 COMER MIN .3Vtl7*02 MAX .82281*02 



Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution df 0.5 cm“ ^ . 



NEAR-INFRARED SPECTRA OF JUPITER. SATURN, AND URANUS 

UPPER CURVE SUN 0CT8.1978 18B1UT, MIDDLE CURVE SATURN 0Cr9.78 0939UT. LOWER CURVE JUPITER 0CT9.78 0308UT 
UPPER HIN .89558*01 MAX .78988*01 MID MIN .888H6*08 MAX .38888*08 LOWER MIN .36939*08 MAX .H879R*08 
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Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“l . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN 0CTB.I97a 1891UT. MIODtE CURVE SATURN 0CT9.7S 0939UT. LOWER CURVE JUPITER 0CT9.7B 0302UT 
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Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“ ^ . 


u O NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 

UPPER CURVE SUN 0CT8.1972 1821UT, MIDOLE CURVE SATURN 0CT9.78 0938UT, LOWER CURVE JUPITER 0CT9.78 030PUT 
UPPER MIN .39631-01 MAX .81635-01 MID MIN .868Sa-0S MAX .34579-09 LOWER MIN .34558-08 MAX .45855-08 
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Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm" ' . 



NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN 0CT8.197S 18P1UT. MIDDLE CURVE SATURN 0CT9.72 0939UT . LOWER CURVE JUPITER 0CT9.72 0302UT 
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have number CM-l 

Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^. 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN 0CT8.I972 18PIUT, HIODLE CURVE SATURN 0CT9.7S 0939UT. LONER CURVE JUPITER 0CT9.7S 0308UT 
UPPER HIN .meastoi NAX .73S8<t«OI HID HIN .8V7I8*02 HAX .3I800>08 LONER HIN ,879S5«08 MAX ,HDHH9*08 



Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm" ^ . 



NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN 0CTB.197E 18B1UT, MIDDLE CURVE SATURN 0Ct9.72 0939UT, LOWER CURVE JUPITER 0CT9,7E 0308UT 
UPPER MIN .39562*01 MAX .81633*01 MID MIN .21120*02 MAX .2992N*02 LOWER MIN .23111*02 MAX .3737H*02 
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Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm" ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN 0CT8.l97e IBPIUT, HIDOLE CURVE SATURN 0CTS.78 093BUT, LONER CURVE JUPITER 0CT9.78 OlOCuf 
UPPER NIN .SaSOStOI NAX .666S<t*0l HID NIN .8I380«08 NAX .879I6»08 LONER HIN .80I9H*08 NAX .3IHS9*08 



HAVE NUH8ER CN-I 


Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“ ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 

UPPER CURVE SUN OCTa.1978 18BIUT. MIDDLE CURVE SATURN DCT9.72 0939UT. LDMER CURVE JUPITER 0CT9.7Z 0302UT 
UPPER MIN .ESBVOtOI MAX . 69206*01 MID MIN .IV98S»02 MAX . 86058*02 LONER MIN .17576*08 MAX .88H81*08 



Figure 3 (continued) .-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN 0CT8.I97E 18P1UT, MIDDLE CURVE SATURN 0CT9.78 0939UT. LOWR CURVE JUPITER 0CT9.78 OJOeUT 
UPPER MIN .17979*01 MAX ,7H08I*0I MID MIN .I5H80*08 MAX .88956*08 LONER MIN .13586*08 MAX .85887*08 



Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^. 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN OCT0.197P IBSIUT. MIDDLE CURVE SATURN 0CT9.7R 0939UT, LONER CURVE JUPITER 0CT9.78 030EUT 
UPPER MIN .8H760»0I MAK .BNBTH^OI MID MIN . IBB60>08 MAX .B099B«08 LONER MIN .11695*08 MAX .80889*08 



Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm" ^ . 


1 1 6 NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 

UPPER CURVE SUN 0CTB.197E IBPIUT. MIDDLE CURVE SATURN 0CT9.7B 0939UT, LONER CURVE JUPITER 0CT9,7B 0302UT 
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Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^ . 



NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN 0CT8.1972 IBSlUr, MIOOLE CURVE SATURN 0CI9.7P 0939UT. LONER CURVE JUPITER 0CT9.72 0309UT 
UPPER MIN .31027»01 MAX .60979*01 MID MIN .85663*01 MAX .15799*09 LONER MIN .6B‘t31*01 MAX .18018*09 



Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm" ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN 0CT8.197S 1B21UT. MIDDLE CURVE SATURN 0CT9.78 0939UT. LOWER CURVE JUPITER 0CT9,7E D30SUT 


UPPER MIN .B3839»0I MAX .65858*01 MID MIN .51565*01 MAX .1>*756*02 LOWER MIN .79188*01 MAX .16538*08 



HAVE NUMBER CH-I 

Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm" ^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN OCTB.ISVS I021UT. MIDDLE CURVE SATURN 0CT9.72 0939UT. LOkER CURVE JUPITER 0CT9.7B 0JO2UT 


UPPER HIM .S9VEE«01 MAX .SSlOStOI MID MIN .65690*01 MAX .19606*02 LONER MIN .72312*01 MAX .16299*02 



Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm” ^ . 


1 20 NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN OCTa.'.SVS IBEIUT, HIDDLE CURVE SATURN 0CT9.72 0939UT, LONER CURVE JUPITER 0CT9.7E OSOauT 
UPPER HIN .SHSSOtOI HAX .59371»01 HID HIN .23266*01 HAX .12962*02 LONER NIN .90012*01 HAX . l>tHS6*02 
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Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm~ ^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


121 


UPPER CURVE SUN 0CT8.I973 ISeiUT, MIDDLE CURVE SATURN 0CT9.78 0933UT. LONER CURVE JUPITER 0CT9.7a 030EUT 
UPPER HIN .e839H>0t MAX .63523*01 MID HIN .26278*01 MAX .92368*01 LONER MIN .26HBH*0t MAX .12016*02 
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Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“ ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN 0CT8.1978 1821UT. MIDDLE CURVE SATURN 0CT9,78 0939UT. LONER CURVE JUPITER 0CT9.78 0308UT 
UPPER MIN .8H633+01 MAX .69Qt0>01 HID HIN .131601-01 MAX .6^729i-0t LOWER HIN .86765«01 MAX .t096H«08 
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Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm”^ . 



NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN 0CTB.197P I8S1UT. MIDDLE CURVE SATURN 0CT9.7P 0939UT. LONER CURVE JUPITER 0CT9.7a 030BUT 


UPPER MIN .I505I»0I MAX .553<*S»0I MID MIN .18055*01 MAX .67115*01 LONER MIN .32516*01 MAX .10685*02 



Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm" ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN 0CTB.t978 tSElUT. HrOOLE CURVE SATURN OCT9.7B 0939Ur. LOWER CURVE JUPITER OCT9.7E 030EUT 


UPPER MIN MAX .56516«Q1 HID HIN .1606S*0t MAX .1053e^OE LOWER HIN .H6078«0l MAX .137UtOE 
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Figure 3 (continued).~Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 
^ a resolution of 0.5 cm~^ . 



NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN 0CT6.t97P 1821UT. MIDDLE CURVE SATURN 0CT9.78 0939UT. LOMER CURVE JUPITER 0CT9.7P 030SUT 


UPPER HIN .P1088«01 MAX .5S909«^OI MID MIN .38776>01 MAX .I0537«^08 LOMER MIN .90186*0t MAX .I*»I004’08 
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Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm~ ^ . 



16 NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 

UPPER CURVE SUN 0CT8.197S 18P1UT. NIDDUE CURVE SATURN 0CT9.72 0939UT . LOWER CURVE JUPITER 0CT9.78 0388UT 
UPPER MIN .80196+01 MAX .B9055+01 MID MIN .I8689«01 MAX .10899+08 LOWER MIN .37086+01 MAX .13611+08 
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Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm" ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPP€R CURVE SUN 0CT8.I978 I88IUT, NIDCN.E CURVE SATURN 0CT9.7R 0939UT. LONER CURVE JUPITER 0CT9.7S 0308UT 


UPPER NIN .I9939«ai NAX .53506*01 KIO HIN .10700*01 HAX .B8H37*0I LONER NIN .379H6*01 MAX .1288**08 



Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm~ ^ . 




NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN OCTS.197P I8PIUT. MIDDLE CURVE SATURN 0CT3.7D 0939UT, LOWER CURVE JUPITER 0CT9.78 030EUT 



loioo loios loiio ' ions ioieo ioieb loiso 
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Figure 3 (continued).— Near -infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“ ^ . 


1 30 NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 

UPKK CUPVC SUN 0CT8,l97e leSlUt KIODLC CUNVC SATURN OCT9»7S 09S9UT, LOHCR CURVC JUPUCR 0CT9,7P OSOPU? 


UPPCP HIN ,85860«^00 HA3< 88190^01 HID HIN ,I817H»01 HAX .98989*01 LOMCR HlN .H09S9*01 MAX .IH708*08 



NAVC NUH8CR CN*l 


Figure 3 (continued).-Near -infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm” ^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE BUN OCTB.IBVE IBeiUT, HIDDLE CURVE SRTURN 0CT9.7B D9B9UT, LOWER CURVE JUPITER 0CI9,7B 030BUT 
UPPER niN .<)9ai9>00 MAX .33118*01 MIO MIN .IBOHH*OI MAX .86900*01 LONER MIN .<»06BI*0I MAX .IB38<t*0B 



Figure 3 (continued).-Near -infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN OCTa.1972 1821UT. MIDDLE CURVE SATURN 0CT9.78 0939UT. LONER CURVE JUPITER 0CT9.79 030BUT 


UPPER MIN-. lESOO^OI MAX .50949*01 MID MIN .19919*01 MAX .1B391*0B LOWER MIN .40909*01 MAX .14095*09 
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Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN 0CT8,197S ISStUT. MIDDLE CURVE SATURN 0CT9.78 0939UT. LO^R CURVE JUPITER 0CT9.78 030aUT 
UPPER M1N-.?8P5^«01 MAX .57161^01 MID MIN MAX .U7924>02 LONER MIN .80B38«01 MAX .158H7*08 
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HAVE NUMBER CM-1 

Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^ ; 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN 0CT8.I97E IBPIUT. HIDPLE CURVE SATURN 0CT9.7E 0939UT, LONER CURVE UUPITER 0CT9.79 0309UT 


UPPER HIN-. IB397tOI MAX .RTEtBt-Ol NID NIN .S3003400 MAX .t0767*0B LONER HIN .l7SHH*ai MAX .17660*08 



NAVE NUMBER CH-t 

Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm~^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN 0CT8.1978 168tUT, MIDDLE CURVE SATURN DOTS. 78 0939UT, LONER CURVE JUPITER 0CT9.78 Q308UT 
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Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm"^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN 0CTB.197S 18P1UT. HIODLE CURVE SATURN 0CT9.78 Q939UT. LONER CURVE JUPITER 0CT9.78 030SUT 
UPPER MIN-.97HP6+0Q HAX .497S9«01 HID MIN MAX .18a73*0£ LONER MIN .t9^^6♦01 MAX ,t7lSH*02 
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Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^ . 



NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN 0CT8.1972 1B81UT. MIDDLE CURVE SATURN 0CT9,72 0939UT. L06KR CURVE JUPITER DCT9.78 0302UT 


UPPER MIN-. I7168»01 MAX .H5IS6»0I MID MIN-.H35>t8»00 MAX .11588*0e LOWER MIN-.H3586-0I MAX .I>tS83*0S 



Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“ ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN 0CT8.I97e I821UT. HIOOLE CURVE SATURN 0CT9.78 09S9UT . LOWER CURVE JUPITER OCT9.72 030PUT 


UPPER HIN-. 97631*00 MAX .93873*01 MID MIN-. 50569*00 MAX .10901*08 LOWER M1N-. 13196*00 MAX .16830*09 



Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^. 



NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPCR CURVE SUN 0CT8.I972 I8E1UT, RIDDLE CURVE SATURN 0CT9.78 09S9UT. LONER CURVE JUPITER 0CT9.78 OSOPUT 


UPPER MIN-. 17785*01 MAX .37863*01 MID Ml N-. 34778*00 MAX .11948*08 LOWER MIN- .45671 -0 1 MAX .18485*08 



Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“ ^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN 0CT8,ta7& IBEIUT. MIDDLE CURVE SATURN 0CI9.72 0939UT. LOWER CURVE JUPITER 0CT9.79 030SUT 
UPPER MIN-. 16170*01 MAX .35769*01 MID H1N-.7H969*00 MAX .13333*09 LOWER MIN-. 1*5319*00 MAX .17559*09 
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Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^. 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 

UPPER CURVE SUN 0CTB.1972 18P1UT, MIDDLE CURVE SATURN 0CT9.78 0939UT. LONER CURVE JUPITER 0CT9,7S 0309UT 
UPPER, MIN-. 13007*01 MAX .31763*01 MID MIN-. 89557*00 MAX .19699*09 LONER M1N-. 71015*00 MAX .19337*09 
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Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm” ^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 

UPPER CURVE SUN 0CTB.1972 18S1UT. MIDDLE CURVE SATURN 0CT9.72 093BUT, LONER CURVE JUPITER 0CT9.79 030PUT 
UPPER MIN-.13B89»01 MAX .31606*01 MID MIN-. 1BH07*00 MAX .18395*06 LONER MIN-.mS03*00 MAX .1351*6*06 
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Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm~l . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN OCT0.1972 1851UT. MIDDLE CURVE SATURN 0CT9.72 09*«SIUT. LOWER CURVE JUPITER 0CT9.7E 030EUT 


UPPER MIN-. 15758*01 MAX .27505*01 MID M I N- . 572 1 2*00 MAX .13336*02 LOWER Ml N- . 5‘+968*00 MAX .13546*02 
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Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^ . 


1 44 NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 

UPPER CURVE SUN 0CT8,l97a IBfilUT, HIOOLC CURVE SATURN 0CT9.7e 0939UT, LONER CURVE JUPITER 0CT9.78 OSOEUT 


UPPER HIN". 1668S«^Q1 HAX .88187«Q1 HIO HIN-. 17930*08 HAX .IIH88*0a LONER HlN*.9B99H*00 HAX .13091*88 



Figure 3 (continued).— Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm~^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN 0CT8.l97e laPlUT. KIDDLE CURVE SATURN OCTS.Tg 09S9UT. LONER CURVE JUPITER OCTS.T* OlOgUT 
UPPER MIN-.83338»00 HAX ig6376»01 HID KIN-.S85ei*00 MAX .II82H«08 LONER HIN-. 38773*00 NAX .11888*08 



Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm" ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN 0CT8.1972 188\UT. MIDDLE CURVE SATURN 0CT9,72 0939UT . LOV«R CURVE JUPITER 0CT9.78 030eUT 
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Figure 3 (continued).~Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm~^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN 0CTB.137S IBBIUT. RIDDLE CURVE SATURN 0CT9.7B 0939UT. LONER CURVE JUPITER 0CT9.7B OJOSUT 
UPPER HIN-. 93608*00 RAX .86831*01 RID MI N- . 1 661 3*00 RAX .115R‘*»08 LONER MIN-. 86637*00 MAX .71816*01 



Figure 3 (continued).— Near -infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“ ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN 0CTB.197S ISSIUT. MIDDLE CURVE SATURN 0CI8.72 0939UT. LONER CURVE JUPITER 0CT9.72 030BUT 
UPPER HIN-.13913«01 MAX .3001B«01 MID HlN-.Se03e«00 MAX .gSDSOcDI LONER HIN-.293B7»00 MAX .R35IB*0I 



Figure 3 (continued).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“ ^ . 



NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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UPPER CURVE SUN 0CT8.I972 ISeiUT, MIDDLE CURVE SATURN 0CT9.7B 0939UT. LONER CURVE JUPITER 0CT9.79 0309UT 


UPPER MIN-. loteo^ol MAX .P7S35*0I MID M1N-.'*BB99»00 MAX .B8P66*0I LONER MIN-. 37835*00 MAX .'tNBB7*0I 
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Figure 3 (continued). -Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm“^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


UPPER CURVE SUN OCTa.1972 I8S1UT, MIDDLE CURVE SATURN 0CT9.78 0B39UT. LOIKR CURVE JUPITER 0CT9.78 0308UT 
UPPER Ml N-.69979»00 MAX ,33H18<-01 MID MIN-. 80879*00 MAX .67l6H*0l LOWER MIN-. 60981*00 MAX .68376*01 



Figure 3 (concluded).-Near-infrared spectra of Saturn, Jupiter, and the Sun compared at 

a resolution of 0.5 cm” ^ , 


NEAR-INFRARED SPECTRA OF JUPITER. SATURN, AND URANUS 
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RATIO CURVES. UPPER ... SATURN/ SUN . MI DOLE . . . JUPI TER/ SUN. L ONER .... JUPI TER/ SATURN 

upper min .00000 MAX .29BR64-00 MID MIN .00000 MAX .‘mg7l»01 LOW MIN .00000 MAX .39630*0? 



Figure 4.— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and Jupiter and Saturn 
spectra compared at a resolution of 0.5 cm” ^ . 



1 5 2 NEAR-INFRARED spectra of JUPITER, SATURN, AND URANUS 

RATIO CURVES. UPPER. . .SATURN/SUN. MIDDLE. . .JUPITER/SUN. LOHER JUPI TER/SATUHN 


UPPER MIN .00000 MAX .88101*00 MID MIN .187^0*01 MAX .3979^*01 LOH MlN .00000 MAX .395H>t*08 



Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“ ^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 153 


RATIO CURVES. UPPER. . .SATURN/SUN. MIDDLE. . .JUPITER/SUN. LOUER JUPl TER/SATURN 

UPPER MIN .00000 MAX .31052^00 MID MIN .13HI0«0I MAX .38981+01 LOU MIN .58989+01 MAX .30579+08 
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Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. UPPER. .. SATURN/SUN. MIDDLE. . .JUPITER/SUH. LOWER JUPITER/SATURN 

UPPER MIN .>tH993-0I MAX .39970*00 MID MIN .78365*00 MAX .35580*01 LOW MIN .00000 MAX .18813*08 



Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“ ^ . 



NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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RATIO CURVES. UPPER ... SATURN/ SUN . HI DOLE ... UUPI TER/SUN. LOWER JUPI TER/ SATURN 
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Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm" ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. UPPER. . .SATURN/SUN. HIDOLE. . .JUPITER/SUN. LOUER JUPITER/SATURN 

UPPER MIN .80768^00 MAX .40863+00 MIO HIN .15634*^01 HAX .38378+01 LOW HIM .57913+01 HAX .10495+08 
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Figure 4 (continued).“Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“^. 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. UPPER. . .SATURN/SUN. HIDDLE. . .JUPITER/SUN. LOWER JUPITER/SATURN 

UPPER MIN .ERTSStOO MAX .SSSRS^OO MID MIN .I3I7>>«01 MAX .311114-01 LOW MIN .‘411864-01 MAX .788334-01 
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Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“ ^ . 



NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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RATIO CURVES, UPPER. .. SATURN/SUN, MI DOLE ... JUPITER/SON. LOWER JUPITER/SATURN 


UPPER MIN .e72II*00 MAX .RSB^StOO HID MIN .I3306«01 MAX -StltUOI LOW MIN .H3M3H*0I MAX .SPel7*0l 



Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm~ ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES, UPPER. .. SATURN/SUN. HIODLE ... JUPI TER/SUN. LOWER JUPI TER/SATUHN 


UPPER MIN .2698^*^00 MAX .m3H9^00 MIO MIN .15061«^01 MAX .2963'44^01 LOU MIN .^8360«01 MAX .83800«^01 
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Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm~^ . 






1 62 NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 

RATIO CURVES. UPPER. . .SATURN/SUN. MIDDLE. . .JUPITER/SUN. LOWER PUPITER/SATURN 


UPPER MtN .P73H3«00 MAX .53P^9+00 MtD HlN .BOBOH^^OO MAX .B6070«^0l LOW HIN .2>«75Q«>0t MAX .67199>0t 



Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and.Saturn spectra compared at a resolution of 0.5 cm"^ . 
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RATIO CURVES, UPPER. . .SATURN/ SUN, MIDDLE. . .JUPITER/SUN, LONER JUPITER/SATUHN 


UPPER MIN .2EH13»00 MAX .67805*00 MID MIN .00000 MAX .68899*01 LOW MIN .65308*01 MAX .66183*01 



Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. UPPER. .. SATURN/SUN. MIDDLE. . .JUPITER/SUN. LOMER JUPITER/SATURN 


UPPER MIN .00000 MAX .70IP0«00 MID MIN .00000 MAX .P89ES»0I LOM MIN .118901-01 MAX .78e73<-0l 



Figufe 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“l . 
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RATIO CURVES. UPPER. . .SATURN/SUN. , MIDDLE. ..JUPITER/SUN. LOWER lUPI TER/SATURN 

UPPER MIN .00000 MAX .7i«59l«00 HID MIN .00000 MAX .E93S3«01 LOU MIN .00000 MAX .e909H»0l 
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Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm~l . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. UPPER. .. SATURN/ SUN, MIDDLE. . .JUPITER/SUN. LOWER JUPITER/SATURN 


UPPER MIN .00000 MAX .06096-^00 


MID MIN .00000 MAX .P677U01 


LOW MIN .00000 MAX .76837<»^0i 
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Figure 4 (contiiiued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm~^ . 
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RATIO CURVES. UPPER. .. SATURN/SUN. NICOLE. . .UUPITER/SUN. LONER. .. .JUPITER/SATURN 
UPPER HIN .00000 MAX .837IS«00 HIO MIN .00000 MAX .EBBSSfOI LON MIN .00000 MAX .T8B03«OI 



Figure 4 (continue d).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 ,cm“ ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. UPPER. . .SATURN'SUN. Ml DOLE ... JUPl TER/SUN. LOWER lUP I TER/ SATURN 


UPPER MtN .00000 MAX .857E7*00 MIO MIN .00000 MAX .275N0«0I LOU MIN .00000 MAX .78I69«0I 



Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm~^ . 
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RATIO CURVES. UPPER ... SATURN/ SUN. Ml DOLE ... JUPl TER/SUN. LOWER lUPl TER/SATURN 


UPPER MIN .00000 MAX .3638e-»00 MID MlN .00000 MAX .15S18«01 LOU MIN .00000 MAX .9l7I9^0t 



Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter arid Saturn spectra compared at a resolution of 0.5 cm“^ 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. UPPER ... SATURN/ SUN. HI DOLE ... JUP I TER/SUN. L OWER .... JUPI TER/SATURN 

UPPER HIN .00000 HAX .36^H9-»00 HtO HIN .OQOQQ HAK .\5667-»0V tOH HlN .00000 HAX .9I?lSt0t 
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Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm~ * . 
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RATIO CURVES, UPPER. . .SATURN/SUN, MI DOLE . . . JUPITEH/SUN. LOWER JUPI TER'SATURN 


UPPER MIN .00000 MAX .3681B»00 MID MIN .00000 MAX .tSSaSi-Ol LOW MIN .00000 MAX .89708*01 



Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS , i 

RATIO CURVES.'" UPPER. . .SATDRN/SUN. Ml DOLE , . . JUPl TCR/SUN. LOWER JUPITER/SATURN , 

<5 '■ 

UPPER MIN .00000 MAX .SeBBE^OO MIO MIN .QOOQO MAX .t878^«Ql LOW HlN .00000 MAX .1H675+0S 



Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter thd the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“^ . 
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BATIO CURVES, UPPER. , .SATURN/SUN. MIDDLE lUPITER/SUN. LOWER lUPlTER/SATURN 

UPPER MIN .00000 MAX .37725*00 MID MIN .00000 MAX .18906*01 LOW MIN .00000 MAX .19260*02 



Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm'F 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES, UPPER. .. SATURN/ SUN, Ml DDLE . . , JUPI TER/SUN. LOWER JUPITER/SATURN 


UPPER MIN .00000 MAX .38>t08*00 MID MIN . 00000 MAX .1883U01 LOW MIN .00000 MAX .1H9IT*08 



Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm”^ . 
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RATIO CURVES, UPPER. . .SATURN/SUN. Nl DDUE ... JUPI TER/SUN. LOWER JUPITER/SATURN 

UPPER MIN .00000 MAX .I005S»0I MID MIN .00000 MAX .57012*01 LOW MIN .00000 MAX .12001*02 



Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm"^. 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. UPPER. SATURN/SUN . MI DOLE ... JUPI TER/SUN. LOWER JUPI TEfl/SATURN 

UPPER MIN .00000 MAX .I083l»Ql MID MIN .00000 MAX . 57595*01 LOW MIN ,00000 MAX •t?93***02 



Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“^ . 
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RATIO CURVES. UPPER. .. SATURN/SUN, MIDDLE lUPITEH/SUMV LOWER lUPI TER/SATURN 

UPPER MIN .00000 MAX .10192*01 MID MIN .OqoOO MAX .57635*01 LOW MIN .00000 MAX .10919*02 



Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“l’. 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES, UPPER. . .SATURNTSUN, Ml DOLE . . . JUPl TCR/SUN, LOWER JUPI TER/SAIURN 
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Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm" ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. UPPER. . .SATURNTSUN, MIOOLE . . . JUPI TERTSUN. LOWER JUPlTER'SAtURN 

UPPER niN .aP3v9»oo mK .issss^oi mo hin .sa9is*oi max .loiu^oa low min .Hia3S*iii max .gie>>7<'0i 
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Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm"^ . 
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RATIO CURVES. UPPER. . .SATURN/SUN, MIDDLE lUPITER/SUN. LOWER lUPI TER/SAIUHN 
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Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm” ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. UPPER. . .SATURN/SUN, MI DOLE . . . JUPI TER/SUN. LOHER. . . . JUPI TER/SATURN 
UPPER HIH .00000 MAX .I9'739t01 H)D HlN .00000 MAX .139n*0S LOH MIN .3tS57«>01 MAX .1039t>08 
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Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm' ^ . 
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RATIO CURVES. UPPER. .. SATURN/SUN. MI DOLE . . . JUPI TER/SUN . LOWER JUPITER/SATURN 

UPPER MIN .7ejov»00 MAX .80067*01 MID MIN .P7B80*0I MAX .I*n6U02 LOW MIN .3>t268tOI MAX .lOWIS^OE 
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Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“ ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. UPPER ... SATURN/ SUN . MI DOLE . . . JUPl TER/ SUN . LOWER JUPITER/SATURN 


UPPER niN .8?6D6»00 MAX MID MtN .5^819«0t MAX .I850MO? LOU HIN .6163>«4>0t MAX .906S2»0I 
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Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“ ^ . 
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RATIO CURVES. UPPER. .. SATURN/SUN. MIDDLE lUPITER/SUN, LOWER JUPI TER/SATURM 


UPPER MIN .BRSOe^OO MAX .lENIOtOl MID MIN .70579*01 MAX .I0980*0E LOW MIN .69512*01 MAX .95587*01 



Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm~l. 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. UPPER. .. SATURN/SUN. MI DOLE . . . JUPI TER/ SUN. LOWER lUPlTER/SATURN 

UPPER MIN .TgBiiH^OO MAX .ia503*0I MlO MIN .57B67*01 MAX .lOPHl+05 LOWMiN .B986W01 MAX .9I7H7 + 01 



Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“^ . 
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RATIO CURVES. UPPER ... SATURN/ SUN, MI DOLE ... JUPI TER/SUN. LOWER .... JUPl TER/ SATURN 

UPPER MIN .39633-fOO MAX .13585*01 MID MIN .mS91*01 MAX .10H61*03 LOW MIN .59092*01 MAX .10720*02 



Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“ ^ . 


j 


188 NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. UPPER. .. SATURN/SUN. MipOLE . . . JUPI TER/SUN, LOWER lUPITER/SATURN 

UPPER HIN .QOOOO RAX .IH737>0I MID MIN .00000 MAX .104SO*-08, LOW MIN .5SS3Bt0I MAX .te568>0a 



Figure 4 (continued).--Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn specfra compared at a resolution of 0.5 cm“l. 
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RATIO CURVES, UPPER. . .SATURN/SUN, MIDDLE lUPITER/SUN. LOWER JUP I TER/ SATURN 


UPPER MIN .00000 MAX .I6372«0I MID MIN .00000 MAX .13075*02 LOW MIN .V9R78*0I MAX .13260*02 



Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm" ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. UPPER. . .SAIUHN'SUN, M I DOLE . . . JUP I TER/ SUN . LOWER .... JUP I TER/ SATURN 
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Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“^ . 
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RATIO CURVES. UPPER. . .SATURN/SUN, Ml DOLE . , . JUPt TER/ SUN, LOjlER .... JUPl TER' SATURN 

UPPER MIN .00000 MAX .I^+SIS^QI MID MIN .00000 MAX .88257^01 LOW MIN .00000 MAX .I4H80t0P 
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Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm~^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. UPPER ... SATURN ' SUN . MIDDLE ;UPITER/SUN. L OHER ... JUPl TER/ SATURN 


UPPER MIN .00000 MAX .mS85+0l MID MIN .00000 MAX . 89018+01 LOW MIN .81911+01 MAX .180B8+O8 



Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“ * . 
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RATIO CURVES. UPPER. .. SAT.URN/SUN. Ml DOLE . . . JUPI TER/ SUN. LOWER JUP I TF ' SATURN 
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. Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm~ ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. UPPER ... SATURN/ SUN . Ml DOLE ... JUP 1 TER/SUN. LOWER lUPl TER/ SATURN 
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Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm"^. 
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Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm~l. 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. UPPER. .. SATURN/SUN. Hi QDLE . . . JUP I TER/ SUN, ' LOWER JUP I TER/ SATURN 


UPPER HIN .00000 MAX .1628I>00 MID HIN .00000 MAX .6>«?11*00 LOW MIN .00000 MAX .63^5M-»^01 
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Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“^ . 
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RATIO CURVES. UPPER. . .SATURN/SUN. MIOOtE . . . JUPl TER/SUN. LOWER JUPITER/SATURN 


UPPER MIN .00000 MAX .16885^00 


HID MIN .00000 MAX .63783^00 


LOW MIN .00000 MAX .8**H37«Q1 
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Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“i . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. UPPER. . .SATURN/SUN, MIDDLE ... JUPl TER/SUN. LOWER JUP I TER/ SATURN 


UPPER MIN .00000 MAX .153BR»00 MID MIN .00000 MAX .63786*00 LOW MIN .00000 MAX .ee>t93*0I 
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Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupher and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“^ . 
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RATIO CURVES. UPPER. .. SATURN/ SUN. Ml DOLE . . . JUPl TEH/SUN. LOWER JUPITER/SATURN 

UPPER MIN .00000 MAX .83217*00 MID MIN .00000 MAX .81996*00 LOW MIN .00000 MAX .86379*01 



Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra cojnpared at a resolution of 0.5 cnr^. 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. UPPER ... SATURN/ SUN , MI DOLE . . . JUPI TER/ SUN. LOWtR JUPl TER/SATURN 

UPPER MIN .00000 MAX .E3173«-00 MID MIN .00000 MAX .Br67?«^00 LOM MIN .00000 MAX .85683«-0I 



Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“ ^ . 
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RATIO CURVES. UPPER. . .SATURN/SUN. HI DOLE ... JUPI TER/SUN. LOWER JUPITER/SATURN 


UPPER MIN .00000 MAX .2S979fOO 


HIO MIN .00000 MAX .8ei3S*00 i LOW MIN .00000 MAX .8t5IB»0I 
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Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cni“^ • 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. UPPER ... SATURN/ SUN . HI DOLE . . . JUP I TER/ SUN . LOWER .... JUP I TER/ SATURN 

UPPER MIN .00000 KAX .49016*00 MIO MIN .00000 MAX .55450*01 LOW MIN .00000 MAX .26380*D‘e 



Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm”^. 
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RATIO CURVES. UPPER. . .SATURN/ SUN. HI DOLE . . . JUPl TER/SUN. LOWER JUPITER/SATURN 

UPPER MIN .00000 MAX .50130*00 MIO MIN .00000 MAX .55859*01 LOW MIN .00000 MAX .B659'**0? 
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Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“ ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. UPPER. . .SATURN/SUN. MI DOLE . . . JUPI TER/SUN. LOWER JUPITER/SATURN 

UPPER MIN .OOtOO MAX .R9E08«00 MID MIN .00000 MAX .5S7IS»0I LOW MIN .00000 MAX .ESRRO^OS 



Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm~^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. UPPER. . .SAtURN/SUN, MIDDLE ... JUPl TEH/SUN. LOMER JUPITER/SATURN 


UPPER MIN .00000 MAX .17177*01 MID MIN .00000 MAX .I155S*0R LON MIN .00000 MAX .1613M*0B 



Figure 4 (continued) .-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“ ^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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RATIO CURVES. UPPER. .. SATURN/ SUN. Ml DOLE ... JUPI TER/SUN. LOWER. ... JUPI TER/ SATURN 

UPPER MIN .00000 MAX .1B525+01 MID MlN .00000 MAX .11H71+0B LOW MIN .00000 MAX .16276»02 



Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm” ^ . 
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ft*T 10 CURVES. UPPER. . .SATURN/SUN, Ml DOLE . . . UUPI lER/SUN, LOWER JUPtTER/SAIURN 

• ‘-U^R MIN .00000 MAX .3SS00»0I MID MIN .00000 MAX .P6e68*0E LOU MIN .00000 MAX .I856I«0P 
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Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“ ^ . 
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Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm~^. 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES, UPPER. .. SATURN/SUN, MIDDLE ... JUPt TER/SUN. LOWER JUPITER/ SATURN 

UPPER MIN .00000 MAX .31372*01 MID MIN .00000 MAX .25305*02 LOW MIN .>16978*01 MAX .lR56>t*02 



Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“^. 
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R*IIO CURVES. UPPER. . .SATURN/SUN. Mt DOLE ... JUPI TER/ SON. LOWER JUPI TER/ SATURN 

UPPER MIN .00000 MAX .36250*01 MID MIN .00000 MAX .35101*02 LOW MIN .61769*01 MAX .13866*02 



Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm~^. 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


H4T10 CURVES. UPPER. .. S4TUHN/SUN. MI DOLE ... JUPI TEH/SUN. LOWER JUPITER/SATURN 

UPPER MIN .00000 MAX .3PB02*01 MID MIN .00000 MAX .33106*02 LOW MIN .718't't*01 MAX .10777*02 



Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“J . 
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Figure 4 (continued). -Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm"^. 
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NEAR-INFRARED. SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. UPPER. .. SATURN/ SUN. MI DOLE ... JUPl TER/SUN. LOWER JUPITER/SATURN 

UPPER MIN .12048+Qt MAX .EESBUOI MIO MIN .tl8S8i'02 MAX LOW MlN .89699*01 MAX .10908*08 



Figure 4 (continued). -Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0,5 cm”^ . 
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RATIO CURVES. UPPER. . .SATURN/SUN. Ml DOLE ... JUPITER/ SUN, LOWER. ... JUPI TER/SATURN 


UPPER MIN MAX .B6567*^0I HIDMlN .11076<^D8 MAX .86P79«0S LOW MIN .87HH0-»01 MAX .U0H3*0? 
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Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“l. 
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Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm” ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. ui^PER. .. SATURN/ SUN , Ml DOLE , . . JUP I TER/ SUN . LOWER JUP I TER/ SATURN 
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Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared af a resolution of 0.5 cm“ * . 
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RATIO CURVES. UPPER. .. SATURN/ SUN . MI DOLE . . . JUPI TER/ SUN, LOWER. ... JUP I TER/ SATURN 

UPPER MIN .77867+00 MAX .19151+01 MIO MlN .68831+01 MAX .16750+08 LOW MIN .58980+01 MAX .lOO^O^Oa 



Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm”^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES, UPPER. .. SATURN/SUN, Ml DOLE ... JUPI TER/SUN. LOWER JUP I TER/ SATURN 

UPPER MIN .59503+00 MAX .85*729+01 MID MlN .00000 MAX .80909+0? LOW MIN .5803H+01 MAX .l0?39+0? 
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Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“ ^ . 
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RATIO CURVES. UPPER. . .SATURN/SUN. MIDDLE ... JUPi TER/SUN. LOHER. . . . JUP I TER/SATURN 


UPPER MIN .>«93P8«00 MAX .I868U01 MID MIN .37908-»01 MAX .tO8O8«>0S LOU MIN .58H90«0t MAX .tia9H«08 
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Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm~^. 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. UPPER ... SATURN/ SUN . Hi DOLE ... JUPI TER/SUN. LONER JUPITER/SATURN 


UPPER HIN .3a915i>00 MAX .IPtSe^Ot NlO HlN .36324^^01 HAX .IIHBI^OS LON HIN .«»BB68«‘01 MAX . > 
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Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm"^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


225 


RATIO CURVES. UPPER. .. SATURN/SUN, PI DOLE . . . JUPl TER/SUN. LOUER UUPI TER/SATURN 


UPPER MIN .29711*00 MAX .19128*01 MID MIN .00000 MAX .12919*02 LOM MIN .89760*01 MAX . IH828*02 
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Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“ ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. UPPER, . .SATURN/SUN. MIDDLE lUPlTER/SUN. LOWER JUPITER/SATURN 

UPPER MIN .00000 , MAX .80951*00 MID MIN .00000 MAX .8781H*01 LOW MIN .59397*01 MAX .59650*05 



Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm” . 
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RATIO CURVES, UPPER ... SATURN/ SUN . M I DOLE . . . JUP I TER/ SUN. LOWER .... JUP I TER/ SATURN 

UPPER HlN .77^58-01 MAX .66323*00 MID MIN .13806*01 MAX .72670*01 LOW MIN .‘♦6927*01 MAX .23967*02 



Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm'^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


R^TIO CURVES. UPPER. . .SATURN/SUN. Ml DOLE ... JUPt TER/SUN. LONER. ... JUPI TER/SATURN 
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Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm~ ^ . 
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R*T!0 CURVES. UPPER. . .SATURN/SUN, MI DOLE . . . JUPl TER/SUN. LOWER JuPl TER/SATURN 
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Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm~l . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. UPPER. .. SATURN/SUN. MI DOLE . . , JUPI TER/SUN, LOWER JUPUER/SATURN 

UPPER MIN .OODOO MAX .98R77»0D MID MIN .00000 MAX . 11062*02 LOW MIN .61683*01 MAX .25>t95*02 ^ 



Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“* . 
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RATIO CURVES. UPPER. .. SATURN/SUN. Ml DOLE . . . JUPl TER/SUN. LOWER. ... JUPI TER/SaTURN 


UPPER MIN .83995>01 MAX .047t7-fOO MID MIN . 19^71 *-0t MAX .86988*01 LOW MIN .00000 MAX .85395*08 
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Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“^. 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. UPPER. .. SATURN/SUN. Ml DOLE ... JUPl TER/SUN. LOWER JUPITER/SATURN 


UPPER MIN .00000 MAX .t017at01 HtO MlN .00000 MAX .U77e-*^08 LOW MIN .00000 MAX .a6933«>08 



Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm”^ . 
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RATIO CURVES. UPPER. .. SATURN/ SUN. MIDDLE ... JUPITER'SUN. LOWER. ... JUPt TER/SATURN 
UPPER NJN .00000 MAX .93363*00 MID MIN .00000 MAX .12988*02 LOW MIN .00000 MAX .88071*08 



Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm~l . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. UPPER. .. SATURN/SUN, MI DOLE . . . JUPl TER/ SUN. LOWER JUPl TER/ SATURN 

UPPER HIN .00000 MAX .10840«-01 MID M-I N .00000 MAX .12183*0? LOW MIN .00000 MAX .?8610*0? 
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Figure 4 (continued),-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“^ . 


NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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RATIO CURVES, UPPER ... SATURN/SUN. MI DOLE . . . JUPI TER/SUN. LOWER JUPITER/SATURN 

UPPER MIN .00000 MAX .IR6B6«0I MID MIN .00000 MAX .I7RIU0S LOW MIN .00000 MAX .9S201*0R 



Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm" ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


fiATIO CURVES. UPPER. . .SATURN/SUN. Ml DOLE . . . JUPI TER/SUN. LOWER lUPITER/SATURN 

UPPER MIN .00000 MAX .mSSS'OI MIO MIN .00000 MAX .17?l4>0a LOW MIN .00000 MAX .8783B«0B 



Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“l . 
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RATIO CURVES, UPPER, . .SATURN/ SUN. MIDDLE lUPlTER/SUN. LOWER JUPI TER/SATURN 

UPPER MIN .00000 MAX .IM79K-01 MID MIN .00000 MAX .l6B8e<'0P LOW MIN .00000 MAX .?7833*0S 
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Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“ ^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES, UPPER. .. SATURN/SUN. MIDDLE. . .JUPIIEH/SUN. LOWER. ... JUPI TER/SAIURN 
UPPER MIN .00000 MAX .E53R9*0I MlD MIN .00000 MAX .IS07E«0e LOU MIN .00000 MAX .19381*02 
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Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm~^ . 
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RATIO CURVES. UPPER. . .SATURN/SUN, Ml DOLE . . . JUPITER/SUN. LOWER lUPI TER/SATURN 

UPPER MIN .00000 MAX .26236*01 MIO MIN .00000 MAX .17675*02 LOW MIN .00000 MAX ,19051*02 



Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm"^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES, UPPER. . .SATURN/SUN, MIDDLE lUPITER/SUN, LOWER JUPITER/SATURN 

UPPER MIN .00000 MAX .PSSSVtOI MID MIN .00000 MA< .ISIE3«0P LOH MIN .00000 MAX .I9393>0a 



Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“ ^ . 
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RATIO CURVES. UPPER ... SATURN/BUN. MI DOLE . . . JUPl TER/ BUN. LOWER JUPITER/SATURN 

UPPER MIN .00000 M*X .87167*01 MID MIN .00000 MAX .13961*08 LOW MIN .00000 MAX .13088*08 



iniiiiHininiiiiiiiniiiiiiingiHim 
iiHiiiiiiiinniiiiniiBBiiin 



m 

iiniiinii 

jHininiiniiiMii 


HAVE NUHBER CM-I 


Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm"^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 


RATIO CURVES. UPPER. . .SATURN/SUN. MI DOLE ... JUPI TER/SUN. LOWER JUPITER/ SATURN 

UPPER MIN .00000 MAX .E6‘»E3«0I MID MIN .00000 MAX .IS977<.0P LOU MIN .00000 MAX .130I6>0P 



Figure 4 (continued).— Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm"^. 
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RATIO CURVES. UPPER. . .SATURN/SUN. MIDDLE. . .JUPITER/SUN. LOWER JUPI TER'SATURN 

UPPER MIN .00000 MAX .36378*01 MID MIN .00000 MAX . 1 SRSB^Oe LOW MIN .00000 MAX .13020*02 
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Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm~^. 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm^^ . 
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Figure 4 (continued).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm“^ . 
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NEAR-INFRARED SPECTRA OF JUPITER, SATURN, AND URANUS 
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Figure 4 (concluded).-Ratio plots of Saturn and the Sun, Jupiter and the Sun, and 
Jupiter and Saturn spectra compared at a resolution of 0.5 cm"l . 
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